Open source software (OSS) projects are provided under different open source licenses and some projects use other conditions (in addition to licensing terms) for contributors to adhere to. Licensing terms and conditions may affect community involvement and contributions, and are perceived differently by different stakeholders in different OSS projects. The study reports from an exploratory analysis of licensing terms and other conditions for 200 widely used OSS projects, and an investigation of the relationship between licensing terms and other conditions for contributing. We find that strong copyleft licenses are most common and are used in the majority of the projects. Further, a clear majority of the OSS projects use no specific other condition for contributing in addition to the license terms. However, a clear majority of the OSS projects supported by foundations use other conditions for contributing in addition to the license terms. Finally, use of no specific other conditions in addition to the license terms is more common for projects using strong copyleft licensing compared to projects using non-copyleft licensing.
INTRODUCTION
Software is developed and provided under a range of different conditions, including a number of different licenses which are recognised by the Open Source Initiative (OSI) as open source licenses [29] . Open source is considered as an important driver for software development and innovation in several domains [4] . For example, complex products developed in the automotive sector rely on software which is provided under a range of conditions and different open source licenses [25] .
When OSS projects make decisions concerning under which specific open source licenses and other conditions that developed software will be provided, it is evident that such decisions may have significant impact on its community and its future evolution. A specific choice of license made by a specific OSS project may be preferred by some individuals and companies, whereas others may dislike the decisions made and therefore decide not to engage with and contribute to software in the specific project. For example, it has been argued that companies may avoid engaging with GPL-licensed OSS projects [21] , whereas other research shows that companies in the embedded systems area may prefer engaging in OSS projects which provide software under the GPL [22] . In fact, it has been shown that copyleft licenses can promote participation of small companies in OSS projects [22] .
Apart from licensing terms, a number of OSS projects (and associated governing organisations) use a variety of different types of conditions for individuals and organisations wishing to contribute to a project. Conditions include contributor agreements, copyright assigments and disclaimers, developer certificates of origin, and conformance to committer requirements. There are different opinions and views concerning use of such conditions for different stakeholders in different OSS projects. Community members may perceive an increased bureaucracy that makes it harder and less motivated to contribute. For example, it has been reported that contributors to the OpenOffice.org project (before the LibreOffice fork) "over time perceived frustration and discontent due to various circumstances in the project" [9] , which included concerns over use of copyright assignments. Increased bureaucracy may also result in that "motivation might decrease if it takes time for the contributions to be incorporated" [34] . It has also been argued that "Copyright assignment introduces asymmetry in the relationship between the copyright holder and outside contributors" and that "This inequality creates a barrier to involvement by other contributors." [34] Some OSS projects, especially those maintained by foundations and commercial organisations, may perceive use of different kinds of conditions as a necessary means for avoiding legal disputes and for their own legal protection. For example, it has been claimed that "contributor agreements avoid, as far as possible, any future legal issues regarding the individual contributions such as disputes over origin, or ownership of rights over the code, or content of the product." [14] Further, in the context of the OpenOffice.org project, it has been stated that: "In the case of Sun, most of its contribution is accounted for by OpenOffice, for which Sun holds the copyright. The entire codebase of OpenOffice is not, in fact, Sun's sole creation, but contributors -individuals and other firms, small and big -sign an agreement assigning Sun joint copyright of their contributions, in order to simplify licensing and liability management" [12] .
Licensing terms and other conditions for contributing to OSS projects are fundamental to individuals and organisations involved in those projects and their associated communities. Consequently, any organisational decision concerning involvement in OSS projects need to be based on awareness of current practice for use of licensing terms and other conditions, which significantly may impact on the potential for successful future evolution of OSS projects. Therefore, the overarching goal of this study is to characterise how widely used OSS projects are licensed and to how different types of other conditions are used for those projects. Specifically, the focus is on a larger number of widely used OSS projects ranked by user count on OpenHub. Through an analysis of publically available information on licensing and use of other conditions for contributing for 200 OSS projects, we investigate practices concerning licensing and other conditions for contributing.
We make three principal contributions. First, we establish an overall characterisation of licensing terms in widely used OSS projects. Second, we establish an overall characterisation of use of other conditions for contributing 1 to widely used OSS projects. Third, we report on observations concerning the relationship between licensing and use of other conditions for contributing to different widely used OSS projects. The rest of this paper is organised as follows. A background is presented on open source licensing, other conditions in OSS project contexts, and previous research. This is followed by the research approach, results, and analysis. Finally, the study presents discussion and conclusions. 1 This may include contributions in terms of new source code, bug fixes, documentation, etc.
BACKGROUND

Open source licensing
The concept copyleft is central to several OSS licenses and constitutes a distinct contrast to other licenses which are often referred to as permissive (or "non-copyleft") OSS licenses [30] . It has been claimed that "the central idea of copyleft is that we give everyone permission to run the program, copy the program, modify the program, and distribute modified versions--but not permission to add restrictions of their own. Thus, the crucial freedoms that define 'free software' are guaranteed to everyone who has a copy; they become inalienable rights." [36] Essentially, copyleft "refers to licenses that allow derivative works but require them to use the same license as the original work."
[30] Hence, as "a concept, copyleft takes copyright (where the creator of a work is the owner of the copyright in code they develop and third parties may use it only with the owner's consent) and turns it around." [6] The effects of the GPL copyleft license has been elaborated as follows: "The GPL targets a specific audience: those most likely to withhold contributions to the code base. Software licensed under the GPL may thus be less attractive to commercial actors who would like to make proprietary derivative works. While it has been argued that this clause inhibits commercial adoption and innovation of GPL code, it can also be considered a clever way to prevent behavior that might threaten the sustainability of freely available code." [28] Further, it should be noted that there are different views concerning the commercial attractiveness for GPL amongst practitioners. For example, it has been reported from the embedded systems domain that consultants "express clear preference for Open Source licensing, and in particular GPL in this domain" [22] . Different OSS licenses have different legal effects and categorisations of OSS licenses have been presented by practitioners, researchers, and representatives for the OSI. Central to most (if not all) categorisations is that there is a clear distinction between permissive OSS licenses and those that have a copyleft effect, and the scope for the reciprocity is often referred to as "strong" or "weak" copyleft. For example, open source licenses has been categorised into three major groups: permissive licenses (including MIT, 2-and 3-clause BSD, and Apache v2.0), weak copyleft licenses (including GNU Lesser General Public License versions 2.1 and 3, and Mozilla Public Licence 2.0), and strong copyleft (including GNU General Public License versions 2 and 3, and the Open Software License) [20] .
Software provided under a permissive license "can be distributed as part of a larger product under almost any other license, while the only requirement is the attribution to the original authors." [20] The difference between strong and weak copyleft licenses lies in the permission given for derivative work: "Any derivative work of strong copyleftlicensed software needs to be distributed with the same license", whereas for weak copyleft licensed software "the derivative work can be distributed under another license as long as it has not modified the weak copyleft-licensed software used" [20] .
The importance of copyleft for users of open source software has been emphasised as follows: "The primary legal regime that applies to software is copyright law. Copyleft, which uses functional parts of copyright law to achieve an unusual result (legal protection for free sharing) forms the core legal principle of these licenses. It modifies, or 'hacks' copyright law, which is usually employed to strengthen the rights of authors or publishers, to strengthen instead the rights of users." [27] Further, there are innovation benefits from use of copyleft licensed software resources, and it has also been claimed that "due to the fact that now many users can decide independently on the use of one and the same resource, the chances for its creative employment, for a follow-on invention, get multiplied." [43] The importance of contributions in the context of copyleft has also been highlighted: "Copyleft licenses require that those who take material from the common pool give something back as well" [8] .
A number of OSS projects and tools for license analysis of OSS projects have been provided, including the FOSSology project [13] , the Binary Analysis Tool [15] , and the Ninka tool [10] . These three tools, and a variety of other tools for license analysis, are compared in [20] .
In addition to copyright, the complex issue of patents is also central to open source licenses. Some open source licenses are 'silent' on the issue of patents, whereas others address patents to varying extents and in different ways. Further, any organisation wishing to implement specific file formats and algorithms also need to consider the issue of patents and the risk for litigation. Open source licenses that do not consider patents include the licenses 3-Clause BSD and MIT, whereas other licenses (e.g. General Public License version 3 and Mozilla Public License 2.0) contain explicit patent clauses. For example, the "license grant in certain licenses (such as Apache 2.0, Eclipse, Mozilla, and GPL 3.0) runs with the license to the software. If a contributor to the code has a patent on the code, that contributor grants a patent license to all recipients of the code to enable them to exercise the open source license." [24] Further, it should be noted that some "companies also choose to release code under a license with no patent grant-like BSD-and then grant a separate patent license." [24] In addition, as elaborated by a former president of the OSI, it has been expressed that "many of the contributors to open source projects are patent-holding companies, this means you are the automatic recipient of patent licenses. When you innovate and contribute to the project, your innovations share the protection provided by the license. What must you do to be protected? First, make sure the software you use is under one of these modern licenses; older licenses like BSD and MIT don't mention patents." [33] Other conditions for contributing to OSS projects Many OSS projects use other conditions for contributing in addition to licensing terms. One example of such conditions is contributor agreements 2 which "are contracts by which software developers transfer or license their work on behalf of an open source project. This is done for convenience and enforcement purposes, and usually takes the form of a formal contract." [14] There are also copyright assignments 3 and copyright disclaimers that OSS projects may use for transferring or abandoning copyright in the context of contributing to a project. Further, the licensing terms that are to be used in combination with different types of agreements should be negotiated amongst stakeholders, as stated in the following: "The type of licence that will be appropriate for use in a CLA/CAA will depend on the specific interests of the parties to that CLA/CAA." [7] It is also important to recognise the inherently global nature of open source and that any analysis of licensing issues needs to consider many different jurisdictions. For example, previous research has identified significant differences between German and US law: "Irrespective of the licence type, breaches of standard CLA/CAA terms will usually not be copyright infringements under German law. In the US, by contrast, the violation of such terms may well amount to copyright infringement." [7] . Overall, it has been clamed that "CLA/CAAs are a global phenomenon and their use is seldom limited to one jurisdiction, it is the author's conviction that fully understanding CLA/CAAs requires an international perspective." [7] and that the "international composition of FOSS projects requires organisations and companies conducting those projects to understand the basic private international law principles of the law of contracts and copyright and to shape their strategy for the governance of the projects on the basis of these principles." [26] The language used in different types of agreements is also important to consider, and it has been stated that a "CLA/CAA needs to use standard language for identifying such terms as conditions, as opposed to covenants. Such language could be 'provided that' or 'conditioned upon'. In case of a breach of a CAA, however, copyright infringement will only occur if the breach causes the assignment to terminate. If this is the desired outcome, the CAA should contain language that clarifies this legal effect of breaches." [7] Use of different kinds of conditions (including agreements) for contributing to OSS projects may result in tension between different stakeholders (including volunteer contributors and corporate OSS project maintainers). Discussions on this topic in different fora can be useful, and it has been stated that the current debate around contributor agreements and different drafting options is "as an opportunity to further develop best practices for legal strategies to reduce friction involved in moving rights between developers and free and open source software projects." [23] Copyright in the context of open source is complex and it is essential for any contributor to understand fundamental copyright principles. Previous research (e.g. [18] ) stresses that such understanding may be lacking. For example, it has been argued that "when software is developed in an open source model, copyright issues abound, and many of these copyright issues are not well understood by software developers." [18] and that when "a wide range of hands can touch the open source code, ownership and rights in the code can become blurred. Moreover, not all code contributions to an open source project will be protected by copyright." [18] 
Previous research
There is previous research related to open source licensing that concerns modeling of software licenses & license architecture of systems (e.g. [1, 2] ), license evolution (e.g. [32, 35] ), and automated support for license analysis (e.g. [10, 11, 19, 38] ). Other research focuses on the impact of license choice and organisational sponsorship on success in open source development projects [37] . There are also studies which have a focus on license usage and license changes for all Java projects on GitHub [39, 40, 41] and motivation and impact of changed licensing for a selection of projects [42] . Further, there is research that concerns license inconsistencies in a large number of OSS projects [44, 45] .
Related research on other conditions for contributing to OSS projects includes a study involving a comparative analysis of copyright assignment and license formalities for open source contributor agreements [14] . A different study reports from an exploratory literature survey on copyright assignments and contribution license agreements in FOSS projects [34] . The adoption of copyright assignment agreements and copyright license agreements in different OSS projects has been studied through a qualitative approach [16] . Further, the internationalisation of contributory copyright assignments and licenses is addressed in [26] . Another study focused on how community contributions are managed through a case study on the Android and Linux software ecosystems [3] .
To the best of our knowledge, no earlier study has presented results concerning licensing terms, other conditions for contributing, and the relationship between licensing terms and other conditions for widely used OSS projects. Hence, our study contributes to filling that knowledge gap.
RESEARCH APPROACH
Through an exploratory analysis of widely used OSS projects, we establish a characterisation of licensing terms and use of other conditions for contributing to those projects. Specifically, names (and associated meta-data) for the top 200 OSS projects on OpenHub 4 with respect to user count were collected during March 2017 using custom made Perl scripts utilising the OpenHub (also known as Ohloh) API 5 . We consider use of highly ranked OSS projects with respect to OpenHub user count to constitute a representative set of widely used open source projects. Use of the top 200 OSS projects according to user count is a purposeful choice guided by visual inspection of the decline in user count as a function of sorted project index.
Using a manual web search 6 applied to the domain names (if available) for the selected OSS projects and specific key words (including "license", "contribute", "agreement", and "conditions"), information was collected concerning licenses used and other conditions for contributing for each of the top 200 7 OSS projects. The collected data was analysed and summarised using custom made Perl scripts. It should be noted that conditions encountered during data collection were sorted into seven emerging categories (No specific condition, Individual contributor agreement, Corporate contributor agreement, Copyright assignment, Copyright disclaimer, Developer certificate of origin, and Conformance to committer requirements). It should also be emphasised that currently used licensing terms and other conditions were collected (i.e. historical licensing terms and other conditions were not collected).
A number of software projects were encountered during data collection that are not recognised by the OSI as open source software (provided under conditions including: BitTorrent Open Source License, ImageMagick License, Public Domain, Ruby License, OpenLDAP Public License v2.8, OpenSSL license, and Vim License), and these projects were therefore not included in the set of top 200 OSS projects. Other "projects" that were excluded are different Linux distributions and environments (including Android, Arch Linux, CentOS, Debian, Gentoo Linux, KDE, and Ubuntu) that each contain many software projects provided under different licensing terms and conditions. Table 1 shows the number (and proportion) of OSS projects that use a specific type of license. Some projects may use several licenses. We have chosen to omit "or later" for licenses in order to simplify the table. For example, when referring to "GNU General Public License version 2" the table includes OSS projects which provide software under both "GNU General Public License version 2 only" and under "GNU General Public License version 2 or later". Different kinds of exceptions in combination with a license have also been omitted. For example, "GNU General Public License version 2 + classpath exception" has been categorised as "GNU General Public License version 2". It can be observed that there are 25 different open source licenses 8 used in the 200 selected OSS projects. Further, we note that the strong copyleft licenses "GNU General Public License" versions 2 and 3 are the two most frequently used licenses among the selected OSS projects appearing in 32% and 17% of the projects, respectively. There is also a variety of less common licenses of which 11 licenses (41% of all licenses used) only are used in a single project. 9 . It is evident that licenses with strong copyleft are most widely used in the selected OSS projects and the majority of OSS projects (55%) use such licenses. We also note that licenses without copyleft are more frequently occuring than restricted (weak) copyleft licenses. Further, it can be observed that restricted choice licenses 10 (with restrictions in how modifications of the software can be distributed) are only used in two OSS projects. Table 3 . Number and proportion of OSS projects using a specific condition for contributions. Table 4 where licenses have been aggregated into the four earlier introduced license categories related to copyleft. It can be observed that use of no specific conditions (in addition to licensing terms) is more common for projects using strong copyleft licenses compared to projects without copyleft licensing. Further, it can be noted that contributor agreements are used to a greater extent for projects without copyleft licensing compared to projects using strong or restricted copyleft licenses. It can also be observed that copyright assignments and disclaimers are used for a larger number of OSS projects using strong copyleft licenses (and governed by the Free Software Foundation). In addition, it is evident that no copyright assignments and disclaimers are used for projects without copyleft licensing. 
RESULTS
Characterisation of licensing in OSS projects
License
# % GNU General Public License version 2 64 32 GNU General Public License version 3 33 17 Apache License, Version 2.0 24 12 GNU Lesser General Public License version 2.1 19 10 MIT License 17 9 3-Clause BSD License 14 7 Eclipse Public License 1.0 8 4 GNU Lesser General Public License version 3 6 3 Mozilla
License category
# % Without copyleft 70 35 Strong copyleft 109 55 Restricted copyleft 33 17 Restricted choice 2 1
Characterisation of other conditions for contributing to OSS projects
On the relationship between licensing and other conditions for contributing to OSS projects
ANALYSIS
Concerning licensing practices in widely used OSS projects, a major finding is that strong copyleft licenses are most common among the selected projects and are used in the majority (55%) of the projects. We note that 5 projects in Table 1 provide software under a "BSD-like" license or an "MIT-like" license, which are considered variants of the OSI recognised BSD-and MIT licenses. We acknowledge that the terms under which these 5 projects are provided may deviate from the terms in the licenses recognised by the OSI. For example, the MIT-like license for the curl project (with rank 65 in the list of top 200 projects) differs from the OSI recognised license text in that the copyright statement is more elaborated ("Copyright (c) 1996 -2017, Daniel Stenberg, daniel@haxx.se, and many contributors, see the THANKS file.") compared to the OSI recognised license text, the paragraph explicating the rights is somewhat simplified ("Permission to use, copy, modify, and distribute this software for any purpose with or without fee is hereby granted, provided that the above copyright notice and this permission notice appear in all copies.") compared to the OSI recognised license text, and there is an additional paragraph to prevent misuse of the copyright holders' names ("Except as contained in this notice, the name of a copyright holder shall not be used in advertising or otherwise to promote the sale, use or other dealings in this Software without prior written authorization of the copyright holder."). Another example is the BSD-like license for the bzip project (with rank 48 in the list of top 200 projects) which has four clauses. The first clause is identical to the first clause of both 2-Clause BSD and 3-Clause BSD. The fourth clause is similar to the third clause in 3-Clause BSD. However, the second clause ("The origin of this software must not be misrepresented; you must not claim that you wrote the original software. If you use this software in a product, an acknowledgment in the product documentation would be appreciated but is not required.") and the third clause ("Altered source versions must be plainly marked as such, and must not be misrepresented as being the original software.") are not similar to any clause in neither the 2-Clause BSD nor the 3-Clause BSD license.
Concerning other conditions for contributing, a major finding is that a clear majority (67%) of the selected OSS projects use no specific other condition for contributing (in addition to the license terms) and that use of individual-and corporate contributor agreements, and copyright assignments and disclaimers are used in at least 12% of the projects. We acknowledge that categories for conditions may to some extent be overlapping. For example, both the individual and corporate contributor license agreement for Apache Software Foundation includes text related to copyright, and thereby overlaps the category "Copyright assignment".
Concerning the relationship between licensing and other conditions for contributing a major finding is that use of no specific conditions (in addition to the license terms) is more common for projects using strong copyleft licensing (69% of projects) compared to projects using non-copyleft licensing (47%). From further analysis of results presented in Table 5 through an abstraction into four quadrants along the dimensions "copyleft/non-copyleft" and "other conditions/no other conditions" (see Table 6 ), it is evident that 22% of all OSS projects (44 projects) use copyleft licensing and other conditions, 45% (89 projects) use copyleft licensing and no other conditions, 12% (24 projects) use non-copyleft licensing and use other conditions, and 25% (50 projects) use non-copyleft licensing and use no other conditions. Hence, at this level of abstraction it is clear that it is considerably more common that both copyleft licensed projects and non-copyleft licensed projects use no other conditions in addition to licensing terms. When only considering GPL licensing (including AGPL) instead of all copyleft licenses, the finding is similar: 18% of all OSS projects (36 projects Table 6 . Number and proportion of OSS projects for combinations related to copyleft and other conditions.
In order to investigate whether there is a difference in used licensing terms and other conditions within two subsets based on the ranking of the selected 200 OSS projects, we divided the projects into the top 100 and bottom 100 projects (based on user count) and compared. Concerning use of licensing terms (see Table 7 ), it was found that strong copyleft licensing is used in 60% of the top 100 projects and in 49% of the bottom 100 projects. Further, restricted (weak) copyleft licensing is used in 19% of the top 100 projects and in 14% of the bottom 100 projects. It was also found that licensing without copyleft (permissive licensing) is used in 26% of the top 100 projects and in 44% of the bottom 100 projects. Hence, copyleft licensing is more dominating amongst the top 100 projects (compared to the bottom 100), and licensing without copyleft is relatively more common in the bottom 100 projects (compared to the top 100).
License category
top 100 bottom 100 # % # % Without copyleft 26 Table 7 . Number and proportion of (the top 100 and bottom 100) OSS projects for different license categories.
Concerning use of other conditions (see Table 8 ), it was found that no other conditions are used in 56% of the top 100 projects and in 77% of the bottom 100 projects. Further, individual and corporate contributor agreements are used to similar extents for the top 100 projects (21% and 16%) and bottom 100 projects (17% and 14%). Copyright assignments and disclaimers are used more extensively in the top 100 projects (20% and 20%) compared to the bottom 100 projects (4% and 4%). The dominance of strong copyleft licensing and more extensive use of copyright assignments and disclaimers among the top 100 projects can be explained by the fact that there are considerably more GNU projects governed by the Free Software Foundation among the top 100 projects. This abundance of GNU projects is also reflected in a much higher proportion of copyright assignments and disclaimers for projects using strong copyleft licensing.
A substantial proportion of the 200 OSS projects are supported (or governed) by foundations (77 OSS projects, i.e. 39% of the 200 projects). For this reason we analyse whether such OSS projects tend to be licensed differently or use conditions for contributions differently compared to the full set of OSS projects. The number (and proportion) of all 200 OSS projects that are supported (or governed) by foundations is presented in Table 11 . Number and proportion of OSS projects supported by foundations using a specific condition for contributions.
DISCUSSION AND CONCLUSIONS
Discussion
We find both differences and similarities between licensing terms for the 200 widely used OSS projects analysed in this study and licensing terms for the more than two million OSS projects in the Black Duck knowledge base [5] . For example, we note that use of GPL licensing is much more common for the analysed 200 projects in this study compared to the use of GPL licensed projects in the Black Duck database. This may indicate that GPL licensing is more common in widely used OSS projects. It is also evident that the MIT license is considerably less common for the projects analysed in this study compared to the use of the MIT license in projects in the Black Duck database. Interestingly, we note that the proportion of Apache and 3-Clause BSD licensed OSS projects among the 200 selected projects in this study is similar to the proportion of Apache and 3-Clause BSD licensed projects according to the Black Duck database.
The OSI has long had the ambition to try to counter the issue of open source license proliferation for several reasons: too many licenses makes it hard for licensors to choose a license, some licenses do not interoperate well with other licenses, and if there are too many licenses in a multi-license distribution of software it is difficult for the licensor to understand what is agreed upon [31] . In light of the effort undertaken by the OSI to counter license proliferation, we find that most of the investigated OSS projects are provided under a small subset of all open source licenses recognised by the OSI.
Amongst all software projects which claim to use some form of a BSD license, there are those licenses which are open source licenses (2-Clause BSD and 3-Clause BSD) and there is a license which clearly is not an open source license (4-Clause BSD). Further, there are projects which provide software under modified versions of the 3-Clause BSD and 2-Clause BSD licenses. OSS projects identified in this study that are provided under a "BSD-like" license or an "MIT-like" license are considered variants of the BSDand MIT licenses that are recognised by the OSI. We acknowledge that the terms under which such projects are provided may deviate from the terms in the licenses recognised by the OSI to an extent which goes beyond what the outcome from a comprehensive legal analysis would assess to be OSI recognised licenses. However, such a legal analysis is beyond the scope of this paper.
Experiences obtained from the data collection and analysis performed during conduct of this study show that it can for some projects be difficult to determine how a specific OSS project is licensed. Information about licensing terms can be provided at a variety of different locations (e.g. somewhere at the project web site, in different text files in repositories, in the header of source code files, etc.). The licensing terms can also be presented in a variety of different ways. For example, sometimes only the license name is stated (with or without specifying the specific version of the license), and in other cases the license text is provided without stating what license the license text represents. In light of these experiences, efforts aimed at formalising and structuring licensing information are considered useful in order to facilitate interpretation and license compliance for OSS projects. One such effort is the Software Package Data Exchange (SPDX) project which provides a set of standards for communication of components, licenses, and copyrights that are associated with software (see https://spdx.org/). In addition, the use of tools for license analysis of OSS projects (e.g. the FOSSology project [13] ) provides further means for determining how a specific OSS project is licensed.
For an OSS project that uses a contributor agreement or a copyright assignment, a potential contributor may choose to (or choose not to) contribute to that project depending on what legal entity (e.g. organisation) rights are transferred to when signing the contributor agreement or copyright assignment. This, in turn, can impact on the extent to which an OSS project can manage to attract external contributions. Any decision concerning whether or not a potential contributor trusts the legal entity to which rights needs to be transferred (as a requirement for providing a contribution) may involve significant considerations. In fact, the importance of the holder of rights is manifested in a quality assessment framework for OSS projects (QSOS, see http://www.qsos.org/), which uses the copyright holder in a project as an assessment criterion where points are awarded differently depending on who has the copyright.
GPL licensing can promote competition and protect the openness of software, as stated by an internationally recognised IT law attorney: "GPL is popular not just among developers but also among companies because it helps secure a proper competition with regard to a particular software product and prevents unfair withholding of improvements of the software released in the Free Software world" [17] . The use of contributor agreements in OSS projects and copyright assignments in GPL licensed OSS projects can potentially facilitate the protection of openness in case there are license violations and a specific OSS project needs to be defended [14] . Specifically, it has been claimed that "contributor agreements avoid, as far as possible, any future legal issues regarding the individual contributions such as disputes over origin, or ownership of rights over the code, or content of the product." [14] and that "by having copyright assigned to a project's director or administrative institution, the contributor can be assured that they will be able to enforce copyright in case of license breach or copyright infringement." [14] . Further, the gplviolations.org project (see http://gpl-violations.org/) is one initiative that aims to raise public awareness about infringements of GPL licensed software.
Analysis of the specific content of, and differences between, the conditions encountered for the selected projects is beyond the scope of this study. However, for future work it would be interesting to study this more indepth and also consider other characteristics of OSS projects in the analysis (e.g. type of OSS project, corporate involvement, community activity, etc.).
For future work it would also be desirable to collect data for a larger number of projects to get a more extensive material for statistics and potentially automate the process to a greater extent. We initially planned to use the licensing information for OSS projects as provided in the OpenHub database. However, it was found that OpenHub licensing information for projects often was outdated or inaccurate. Hence, manual search was considered necessary in order to obtain more reliable and up-to-date licensing information.
A different focus for future work is on use of license terms which deviate from recognised OSI licenses. Such deviations may have limited or no implications in some practical situations, whereas they may have fundamental implications in other situations. One such circumstance may be possible implications from directives or policy. We note that in some circumstances (e.g. in a policy context) it may be essential to clarify if a specific software project is provided under terms which are recognised as being provided under one (or several) specific open source licenses as recognised by the OSI. For example, in situations when a specific EU or national policy or framework agreement used for public procurement includes references to open source software which impact on what can (and what cannot) be done under the terms of such contracts.
We acknowledge that there may be a tendency that many of the widely used projects (by user count) on OpenHub are community governed projects and that such projects may have a tendency to use copyleft licenses. It is also likely that OSS projects that have been developed over a longer time period have accumulated a larger number of users and therefore have a higher ranking by user count on OpenHub.
Conclusions
The study reports from an exploratory analysis of 200 widely used open source projects in which licensing terms, other conditions for contributing, and the relationship between licensing terms and other conditions for contributing, have been analysed.
We find that strong copyleft licenses are most common amongst the investigated widely used open source projects, and are used in the majority the projects. Further, a clear majority of the selected open source projects use no specific other condition for contributing in addition to the license terms. However, a clear majority of the open source projects supported by foundations use other conditions for contributing in addition to the license terms. Finally, use of no specific other conditions in addition to the license terms is more common for projects using strong copyleft licensing compared to projects using non-copyleft licensing.
Findings from the analysis of use of licenses and other conditions for contributing for widely used open source projects constitute an important contribution towards deeper insights concerning challenges related to terms under which open source projects are provided.
